sodium (Na+) , potassium (K+) , calcium (Ca2+) , magnesium (Mg2+), chloride (Cl~) , bicarbonate (HCOp , and sulfate (SO2.-). Ground water that contains less than 1,000 mg/1 of dissolved solids is referred to as fresh.  If the dissolved solids range from 1,000 to 3,000 mg/1, the water is slightly brackish? if the range is 3,000 to 10,000 mg/1, the water is brackish.  Saline water has dissolved solids in the range of 10,000 to 50,000 mg/1, and brine water has dissolved solids above 50,000 mg/1.  (Seawater has approximately 35,000 mg/1 of dissolved solids.)  Uncontaminated fresh ground water is normally suitable for human consumption, for livestock, and for most industrial uses. Slightly brackish water may not be suitable for those uses, depending on the relative amounts of the various major ions and trace elements. Brackish, saline, and brine waters are never suitable for human consumption.  In some cases, brackish water can be used for livestock, although saline and brine waters never can.
In addition to the major ions, all ground water contains a large number of minor and trace constituents.  The minor constituents occur in concentrations that are normally less than the major-ion concentrations and greater than the trace constituents. A common minor constituent, for example, is silica (Si02) , which normally occurs in the range of 2 to 20 mg/1.  Silica is of no consequence with regard to suitability for consumption by humans or livestock.  The amount of dissolved iron (Fe) , another minor constituent, depends on the oxidation status of the iron and can occur at levels of a milligram per liter to tens of milligrams per liter.  In water with pH levels above 8, carbonate (CO2."" ) may also exist in this concentration range.
In ground water unaffected by man's activities, nitrate
rarely occurs at levels above a fraction of a milligram per liter;
because of the influence of agriculture and disposal of sewage on land,
however, shallow ground water in some regions in which coal mining
occurs contains NO^ at levels ranging from one milligram per liter
or tens of milligrams per liter. Water with more than 45 mg/1 of
NO 3 is unfit for human consumption.
The trace elements most relevant to mining and water quality are those for which maximum permissible limits generally are specified in drinking water standards.  Included are arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver. Although natural ground water usually contains trace elements at levels below the limits considered safe for drinking water, there are some exceptions.  In assessing the effect of mining activities on ground water, the chemical composition of the existing ground-water systems should be well documented prior to mining.
All of the chemical constituents mentioned thus far are inorganic elements or compounds. Ground water naturally contains organic compounds, the total amount of which is normally expressed as dissolved organic carbon (DOC) . Uncontaminated ground water generally contains between 1 and 20 mg/1 of DOC, although in some areas where coal occurs, values in the range of 20 to 50 mg/1 of DOC are observed. Natural DOC can cause water to have a slightly yellow or brownish color, but no limit on DOC is specified in drinking water standards.